Summary
The traumatic mediastinal emphysema occurs along with severe combined injuries A typical feature is the subcutaneous emphysema as well as crackling sounds and frequently a pneumothorax The radiography of the chest shows air in the mediastinum surrounding the mediastinal structures The pleura drainage could be done as an emergency performance in cases of pneumothorax In cases of an increasing subcutaneous and mediastinal emphysema as well as circulatory failure a cervical mediastinotomy should be carried out The tracheobronchial tree should be examined bronchoscopically for possible ruptures. Esophagus injuries will be detected by the distribution of a contrast fluid Even a thoracotomy may be necessary.
Free air within the mediastinal connective tissue is the characteristic symptom for the pneumomediastinum or mediastinal emphysema l 4 l We are interested in the mediastinal emphysema in connection with trauma, whereas the mediastinal emphysema sometimes occurs spontaneously in young people with a discrete illness of the respiratory tract.
Clinical signs are already described in 1818 by Laenec The typical sounds in these cases are known as Hamman's sign l 2 l.
Aetiological Factors
The mediastinal emphysema often occurs spontaneously due to rupture of marginal alveoli into pulmonary interstitial tissue The air tends to follow the path of least resistance and travels along the vascular sheats to the hilus This mechanism is sometimes the reason for a developing mediastinal emphysema following closed chest injuries. Figure 1 shows the aetiological factors of the mediastinal emphysema and Fig 2 shows the organs which will produce a mediastinal emphysema in case of an injury.
Sometimes the mediastinal emphysema caused by traumatic or spontaneous pneumothorax occurs after interstitial air migration or after an injury of the parietal pleura The air can also penetrate the mediastinum from the deep fascias of the neck muscles This may be the case after tracheotomy, thyreoidectomy, tonsillectomy or severe trauma of the neck.
If air accumulates in the retroperitoneum it may rise along the aorta or the esophagus into the mediastinum This way follows perforation of the stomach or of intestine.
Injuries of the tracheobronchial tree or of the esophagus are rare but most dramatic reasons for a developing mediastinal emphysema Rupture of the trachea is followed by massive aircollection in the mediastinum.
1 Spontaneous rupture of the marginal alveoli into the pulmonary interstitial tissue spontaneously or following a chest trauma 2 Pneumothorax caused by a perforated parietal pleura or interstitial air migration 3 Air penetrating the mediastinum from the deep fascias of the neck muscles 4 Air penetrating the mediastinum from the retroperitoneal space 5 Rupture of the tracheobronchial tree 6 Rupture of the esophagus 
Clinical Symptoms
An important clinical symptom is a subcutaneous emphysema especially over the jugulum, around the chest wall and the neck sometimes causing an increasing pain The cardiac dullness is diminished or absent, and the heart-sounds are low.
The so called Hamman's sign was originally described by Hamman in 1937 as a crackle, click, crunch and squeak similar to a sound produced by rubbing two balloons together and is located over the precordium. This sound is synchronous with the systole, it is accentuated during exspiration in the left lateral position The sign is present in 50 % of the cases.
In severe cases the patient is in a shock with dyspnea, cyanosis, engorged neck veins, rapid low volume pulse and low blood pressure (Fig 3) .
Investigations
The most important investigation to confirm the presence of mediastinal emphysema is a radiography of the chest (Fig 4, 5 ) Air in the mediastinum may be seen in the postero-anterior view as a sharp, distinct line running parallel to the left, and sometimes to the right border of the heart l 1 l In the lateral view there is a general evidence of a substernal air accumulation, Esophageal ruptures are generally accompanied by a severe shock Occasionally the X-ray picture shows a pleural effusion A chest radiography should be performed together with a contrast fluid administered orally.
Bronchoscopy may be necessary to recognize a rupture of the tracheobronchial tree It should be performed in cases of massive overflow from pleural or mediastinal drainage and in presence of cough and hemoptysis.
Treatment
In cases of esophageal and tracheobronchial ruptures the treatment is concentrated on these lesions, leaving the mediastinal emphysema as a secondary factor. Minor bronchial lesions can be treated later after the acute life threatening situation has been overcome by a mediastinotomy or a chest drainage.
In case of a quick developing mediastinal emphysema it is necessary to lease the air from the mediastinum It is advisable to insert a needle parallel to the deep surface of the sternum through the third or fourth right intercostal space Occasionally the air has to be released by multiple subcutaneous aspirations or incisions into the subcutaneous tissues where the air has accumulated In about 50 % of the cases it is sufficient to perform a pleura drainage l 3 l.
Cervical mediastinotomy is indicated in cases of mediastinal air aspiration and increasing circulatory failure in spite of pleural drainage.
Case Report
Within 6 years we saw about 400 severe chest injuries. In 12 cases, representing 3 %, there were signs of mediastinal emphysema Most patients were young men involved in caraccidents Nine times the mediastinal In two cases we saw a rupture of the trachea and in one case a rupture of the main bronchus Eight patients had to be classified as polytraumatized.
Immediate intubation and respiration was necessary in 7 cases Six patients showed increasing massive subcutaneous emphysema, 4 of them combined with circulatory failure Four times we had to perform pleurocentesis as a diagnostic or emergency procedure Two times the pleural drainage was brought decisively helpful.
Cervical mediastinotomy was necessary in two cases with massive subcutaneous emphysema, cardiac failure and signs of increasing mediastinal emphysema inspite of pleural drainage or in the absence of pneumothorax in one case Sometimes this procedure is lifesaving and should be done without any delay.
Four times a thoracotomy was necessary In two cases emergency operations had to be done to manage the ruptured trachea or bronchus One patient with a dissecting aneurysm of the aorta and a patient with pulmonary fistula underwent surgery some days after the accident The therapeutic procedures in case of a mediastinal emphysema are shown in the Fig 6. We lost three out of twelve patients with severe chest injuries and mediastinal emphysema One complication was a massive hemorrhage after the rupture of the trachea, and two patients died from complications after lung contusions In some cases an immediate pleural drainage prevents increasing mediastinal emphysema and further circulatory failure.
References Fig 5
In the presence of massive mediastinal emphysema needles are inserted to increase the symptoms emphysema was combined with a pneumothorax in 8 cases complicated by multiple rib fractures We auscultated the typical Hamman's sign in only two patients However in other cases the crepitation crackle of the rib fractures was almost louder than the Hamman's sign.
